Rationale: Low back pain has a significant socioeconomic impact. Repetitive lifting, with combined twisting and flexion motions of the lumbar spine, increases the risk for low-back pain and injury to the supporting tissues.
Introduction
Low-back pain has a significant socioeconomic impact. [1] Typically, low-back pain results from lifting an unexpected load, which creates a loss of mechanical balance of the lumbosacral spine, [2] including injury to the osteoligamentous tissues that support the lumbar spine against high flexion loads. [3] Repetitive lifting, with combined twisting and flexion motions of the lumbar spine, increases the risk for low-back pain and injury to the supporting tissues. [4] The aim of this case report was to evaluate the effectiveness of balance taping, using kinesiology tape, in reducing acute nonspecific low-back pain due to repeated lifting. The patient provided informed consent for publication of this case report.
Case report
A 60-year-old male presented with acute nonspecific low-back pain sustained with repetitive lifting, combining motions of flexion, and twisting. The patient reported a pain intensity of 6/10 on the visual analog scale (VAS) and an Oswestry disability index (ODI) score of 70%, where the ODI score can range between 0%, no disability, and 100%, maximum disability. The range of motion (ROM) of the lumbar spine on initial examination, relative to the normal peak ROM, [5] was as follows: extension, 12°/30°; flexion, 15°/80°; left rotation, 15°/45°; and right rotation, 25°/45°.
The movement test (shown in Fig. 1 ) and the contact test were performed to determine the pattern of pain and to identify the muscles over which the taping should be applied, respectively. [6] The aim of the first phase of the movement test is to identify the most painful movement, which for our patient was forward trunk flexion. The second phase of the movement test consists of determining if the pain presents as a symmetric or an asymmetric pattern, with flexion performed in combination with trunk rotation. [7] For our patient, a asymmetric pattern of pain was identified, with greater pain observed with combined flexion and left rotation than with combined flexion and right rotation. Therefore, we considered the left-sided pain to be an extensor pattern and the right-sided pain a flexor pattern. [7] To ascertain the contribution of specific muscle groups to the pain, the contact test was performed (Table 1) , with the examiner applying pressure on the skin overlying the muscles identified in the movement test, [6, 7] specifically an extensor pattern to the left and a flexor pattern to the right. Pain was reduced with contact pressure on the left side of the trunk, over the internal oblique, quadratus lumborum, lower trapezius, and latissimus dorsi muscles, and on the right side, with contact pressure over the external oblique, upper trapezius and rectus abdominal muscles.
The balance taping was applied for 16 h/day, on average, for 3 consecutive days was used as the primary treatment to manage the patient's low-back pain. The traditional application of kinesiology tape suggested by Kase [8] requires that the target area be placed in a stretched position to apply the tape. In our patient, however, the forward flexion posture required to apply the tape to the low-back-caused pain. Therefore, the balance taping was applied with the patient in a forward leaning position, with hands Lee Medicine (2017) 96:51 Medicine on a table placed in front of him to provide support. The kinesiology tape (BB TAPE, WETAPE Inc, Paju, Korea) was applied over the muscles identified in the contact test, with 15% to 20% of prestretch on the tape. In order to prevent skin irritation, the ends of kinesiology tape (approximately 2-3 cm) were applied without being stretched. [6, [9] [10] [11] For the left latissimus dorsi, [6, 12] the tape was applied from the spinous process of the sacrum to the lesser tubercle of the humerus ( Fig. 2A) . For the internal oblique muscle, [6, 12] the tape was applied from the middle one-third of the intermediate line of the iliac crest to below the xiphoid process (Fig. 2B) . For the quadratus lumborum muscle, [7] the tape was applied from the 12th rib and transverse processes of upper lumbar vertebrae to the iliac crest (Fig. 2C) . For the lower trapezius muscle, [7] the tape was applied from the acromion to the spinous process of the 10th thoracic vertebra (Fig. 2D) . For the right rectus abdominal muscle, [6, 12] the tape was applied from the symphysis pubis to the xiphoid process and the 5 th and 6th costal cartilages (Fig. 2E) . For the external oblique muscle, [6, 12] the tape was applied from the 10th to 11th thoracic vertebrae to below the left anterior superior iliac spine (Fig. 2F) . For the upper trapezius muscle, [6] the tape was applied from below the mastoid process to the ipsilateral acromion (Fig. 2G) .
Immediately after application of the balance taping, ROM increased to: 20°/30°in extension; 50°/80°in flexion; 40°/45°in left rotation; and 45°/45°in right rotation. Following the third application of the balance taping (day 3), the ODI score decreased from 70% to 0%, and the VAS from 6/10 6 to 0. The decrease in pain further improved the ROM of the lumbar spine to: 27°/30°i n extension; 77°/80°in flexion; 43°/45°in left rotation; and 45°/ 45°in right rotation.
Discussion
This case study demonstrates the effectiveness of balance taping, applied on 3 consecutive days for 16 h/day, on average, in decreasing acute nonspecific low-back pain and improving ROM of the lumbar spine, supporting the findings of Arikawa Isao. [7] An important component of the assessment is to determine the asymmetric and symmetric distribution of the low-back pain, which may be reflective of the tonic symmetric and asymmetric neck reflexes. [7] Generally, muscle patterns that involve flexion or external rotation of the shoulder and hip are defined as flexor patterns, while muscle patterns that involve extension or internal rotation of the shoulder or hip or trunk rotation are defined as extensor patterns. [7] For this patient, we applied a modified movement test to confirm an asymmetric pattern of pain, with greater pain reported for the combination of trunk flexion and right rotation, indicative of a right flexor pattern and a left extensor pattern. [7] Using the contact test as a follow-up, [6] we identified the following muscles to be contributing to the pain: the left internal oblique, quadratus lumborum, lower trapezius, and latissimus dorsi muscles, and the right external oblique, upper trapezius and rectus abdominal muscles. Application of the tape improved overall ROM, with a decrease in pain on combined flexion and left rotation.
The decrease in pain with the application of the balance taping is likely due to the stimulation of low-threshold cutaneous mechanoreceptors, [13, 14] located in the muscles, joints, tendons, and skin. [6] Stimulation of these mechanoreceptors activates large diameter fibers, such as A-beta fibers, which reduces pain transduction along the small nociceptive fibers, namely the C and A-delta fibers, via activation of inhibitory interneurons. [15] As well, the application of balance taping activates gamma motor neurons, indirectly via an attenuation of Ia afferents. [13] This activation of gamma motor neurons has been shown to improve muscle weakness of the quadriceps, with application of kinesiology tape to the knee. [13] Activation of gamma motor neurons may also improve the "smoothness" of the contraction of targeted muscles and improve the muscle coordination for ROM, further lowering pain on movement.
In interpreting our findings, it is important to note that this is a single case study with no comparative analysis to other treatments or taping methods. Based on our experience, we propose that balance taping using kinesiology tape could serve as a complementary approach to other treatments for the treatment of acute nonspecific low-back pain.
